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CASE REPORT
Heterotopic ossification is a metaplastic phenome-
non in which new bone is formed in tissues that
do not normally ossify.1 Mature heterotopic ossifi-
cation closely resembles normal bone both histo-
logically and radiologically, and thus it differs from
dystrophic calcification in soft tissues, in which
there is no osteoblastic activity or lamellar bone.2
Heterotopic ossification has been reported in the
context of several conditions—most notably total
hip arthroplasty3 and neurologic injuries.2,4 The
condition is also known as neurogenic osteoma,
pseudomalignant osseous tumor of soft tissue, para-
osteoarthropathy, and myositis ossificans.5–7
The pathogenesis of heterotopic ossification
is still uncertain, and many possibilities have been
proposed in the literature. Here, we present a pa-
tient who developed heterotopic ossification in
an abdominal midline incision, mesentery of the
small intestine, and peri-ileostomy tissue, which
caused stenosis of the ileostoma. We describe the
clinical, radiographic, and pathologic findings of
this rare case. We also discuss and evaluate cases
described in the literature to enhance recognition
and discuss hypotheses of pathogenesis.
Case Report
In October 2003, a 60-year-old man was admit-
ted to our intensive care unit for treatment of
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spontaneous pneumothorax with respiratory fail-
ure and septic shock. During hospitalization, he
had massive lower gastrointestinal bleeding due
to diverticulosis of the colon and underwent emer-
gent laparotomy with total colectomy and end
ileostomy.
After discharge, he complained of abdominal
bloating with occasional emesis after meals. About
1 month postoperatively, he also had the sensa-
tion of a mass accompanied by discomfort in the
peri-ileostomy region. Abdominal examination
found that the little finger could not pass through
the ileostomy and there was a sense of hardness in
the surrounding abdominal wall. In March 2004,
he underwent a second operation for ileostomy
takedown about 3 months later. When we incised
the previous abdominal midline scar, a mass of
bony architecture stood out (Figure 1). The bony
mass extended equidistantly for about 3 cm on
either side of the midline incision surrounding
the ileostomy. Because of the potential for a huge
abdominal defect, we closed the incision at that
time. Retrospective analysis of a plain film taken
preoperatively showed multiple curvilinear high
densities in the abdomen (Figure 2). Postoper-
atively, computed tomography (CT) also showed
extensive linear, branching opacities distributed
in the midline abdominal wall, which dissected
along the ileostomy and midline incision to the
mesentery of the small intestine in the peritoneal
cavity (Figure 3).
We prescribed nonsteroidal anti-inflammatory
drugs to treat the ossification and decrease forma-
tion of heterotopic bone, but there was no clinical
improvement and a follow-up CT scan was un-
changed. Because the patient’s symptoms per-
sisted, we performed a third laparotomy from the
low transverse incision to avoid the large abdomi-
nal bony mass 4 months later, in July 2004. This
operation disclosed an extensive, irregular bony
mass in the base of the mesentery compatible with
the CT scan findings. We carefully dissected the
peri-ileostomy tissue along the outer border of 
ossification, resected a segment of terminal ileum
Figure 1. Bony architecture noted in the midline abdominal
incision. The anterior rectus sheath, rectus abdominis muscle,
and fascial-peritoneal layers are fused with the bony mass.
Figure 2. Abdominal radiograph shows multiple, branch-
ing high-density lesions that represent mature bone 
(arrows).
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with a piece of the bony mass, and then re-
anastomosed the ileum and rectum successfully
(Figure 4). Microscopic examination showed ma-
ture lamellar bone with fatty marrow (Figure 5).
We also checked the patient’s serum laboratory
values. His alkaline phosphatase level rose post-
operatively, but it had returned to normal 1 month
later. His thyroid and parathyroid function tests
were within normal limits.
The patient’s postoperative course was un-
eventful, and he was discharged free of symptoms.
Three months after the third operation, no ab-
normal finding and no formation of heterotopic
ossification were seen at the site of the anas-
tomosis in a follow-up CT scan. The hetero-
topic mesenteric ossification was also unchanged
compared with previous CT scan. He was having
4–6 bowel movements per day at discharge and
2–3 bowel movements per day at the 12-month
follow-up.
Discussion
To our knowledge, only 16 cases of heterotopic
mesenteric ossification have previously been re-
ported in the literature (Table).8–18 In these reports,
we found some interesting patient characteristics.
All patients were men (range, 25–80 years; mean
age, 58 years); of the 16 patients, 13 had had one
or more previous abdominal surgeries and had
rapidly developed heterotopic mesentery ossifi-
cation postlaparotomy. Notably, five of these 13
patients had undergone colectomy. Only three of
the 16 cases presented with no previous abdomi-
nal surgery. One patient had diabetes, but none
of the other 15 patients had obvious signs of en-
docrine or metabolic disorders. According to the
literature, there are no known correlations of het-
erotopic mesenteric ossification with hereditary
disease.
Bovo et al16 reported that high CA-125 values
were noted in patients with heterotopic ossifica-
tion, but the significance was unknown. This pa-
tient had an elevated alkaline phosphatase. Our
patient showed a transient increase in alkaline
phosphatase level after the last two of his three 
Figure 4. Gross photograph of the resection specimen
shows a segment of ileostomy and terminal ileum with a
piece of the bony mass.
Figure 5. Microscopically, a fragment of lamellar trabecular
bone is seen within the mesenteric tissue (hematoxylin &
eosin, 40×).
Figure 3. Noncontrast computed tomography demon-
strates extensive heterotopic ossification in the abdominal
midline incision, mesentery of small intestine, and peri-
ileostomy tissue.
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laparotomies, with each elevation lasting for about
1 month. Both Bovo et al16 and Burtis and Lang19
noted that elevated alkaline phosphatase levels can
indicate osteoblastic activity and thus can be con-
sidered a sensitive indicator of heterotopic bone
formation. In our patient, the return of alkaline
phosphatase levels to the normal range may indicate
the development of mature heterotopic bone, and
the presence of mature lamellar bone was con-
firmed by microscopic pathology after the third
laparotomy. The patient’s initial presentation of
symptoms indicative of a bony mass in the ab-
dominal wall and within the abdomen occurred
about 1 month after the first operation, the total
colectomy. We believed that the ossification process
was very rapid. Mature heterotopic bone had formed
by the time of the second laparotomy, which 
occurred about 3 months after the first.
Heterotopic ossification in abdominal scars has
been attributed to intraoperative seeding of osteo-
genic cells from the periosteum or perichondrium
of normal, adjacent bone.20 In our case, the abdomi-
nal midline incision did not contact any osseous
tissue; thus, this hypothesis does not explain the
heterotopic ossification in this patient. It also fails
to explain the infrequent occurrence of hetero-
topic bone formation in sites involved in ortho-
pedic surgeries, procedures in which large numbers
of osseous tissue cells are liberated.
Another hypothesis is that pathogenesis of het-
erotopic ossification is a result of immature mul-
tipotent mesenchymal cells differentiating into
osteoblasts or chondroblasts as a reaction to local
injury, ultimately resulting in bone formation.10,21
This process might require additional contribut-
ing factors including venous stasis, edema, local
trauma, inflammation, and secretion of local osteo-
inductive factors;10 this hypothesis provides a bet-
ter explanation for the pathogenesis of ossification
in our patient. Histologically, Androulaki et al18
also supported a hypothetical mechanism of meta-
plastic nature.
Table. Summary of case reports of heterotopic mesenteric ossification in the literature
Authors Date Case(s) Sex Age Previous abdominal surgeries
Hansen et al8 1983 1 M 55 Coloproctectomy for ulcerative colitis
Lemeshev et al9 1983 1 M 44 Laparotomy for small bowel obstruction
Myers & Minton10 1989 1 M 57 Right hemicolectomy for adenocarcinoma
Yannopoulos et al11 1992 1 M 63 Aortic bifemoral bypass for claudication
Wilson et al12 1999 5 (no. 1) M 75 Repair of an abdominal aortic aneurysm
(no. 2) M 76 Left hemicolectomy for adenocarcinoma and 
repair of an abdominal aortic aneurysm
(no. 3) M 43 None
(no. 4) M 80 None
(no. 5) M 43 Laparotomy for incarcerated umbilical hernia
Marucci et al13 2000 1 M 25 Laparotomy for a gunshot injury
Hakim & McCarthy14 2001 1 M 50 Left nephrectomy and Hartmann procedure 
(left colon resection) for stab wound
Comperat et al15 2004 2 * * Laparotomy
Bovo et al16 2004 1 M 76 None
Tonino et al17 2005 1 M 39 1. Laparotomy for gunshot injury
2. Laparotomy for enterocutaneous fistulae
Androulaki et al18 2005 1 M 74 1. Reconstruction of an umbilical hernia and
cholecystectomy
2. Prostatectomy
Lai et al (this case) 2007 1 M 60 Total colectomy for lower gastrointestinal 
bleeding
*Details on sex and age not given for the two cases.
Radiologically, it is important to distinguish
this benign entity from other postoperative 
complications (e.g. wound infection or retained
foreign bodies) and from a primary or metastatic
neoplasm.22 The earliest diagnosis of this disor-
der can be made with a 99mTc pyrophosphate ra-
dionuclide bone scan. A bone scan will show
increased activity before ossification or calcifica-
tion can be noted on plain films.10,22 Along with
abnormalities in alkaline phosphatase levels,
bone scans provide valuable clinical information
when planning treatment because immature bone
tends to recur after excision.
Our patient’s heterotopic ossification was too
extensive for us to completely excise. We excised
the bony mass around the ileostomy and polished
the bony mass in the mesenteric site to prevent
injury to the small intestine. Postoperatively, we
encouraged the patient to eat a semi-liquid diet.
There were no obvious symptoms of obstruction
after a follow-up of 12 months. Other treatment
strategies used to minimize recurrence of hetero-
topic ossification include local radiotherapy, di-
phosphates, and nonsteroidal anti-inflammatory
drugs (e.g. ibuprofen and indomethacin).21 How-
ever, the curative benefits of these three methods
are limited.
To our knowledge, our patient represents a
more extensive case of heterotopic mesenteric ossi-
fication than the previously described 16 cases.
Because heterotopic ossification closely resem-
bles new bone formation histologically and radio-
logically and our patient’s bone formed in a site
not exposed to osteogenic cells, our case pro-
vides new perspective on currently held hypothe-
ses of heterotopic bone formation.
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